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Pattern Microworlds and 
Microworld Patterns 
A mathematician, like a painter or poet, is a maker of 
patterns. 
-G.H.Hardy 
Q Young children are natural pattern-makers. Their 
Q) fascination and facility with rap music, jump rope 
0 rhymes, percussive rhythms, and foreign language, for 
-.1 example, attest to innate interests in and abilities to 
detect, understand, and reproduce patterns in different 
contexts. If children are natural pattern-makers, then 
according to G.H. Hardy (and Seymour Papert, the 
"father of the Logo turtle,") they are also natural math-
ematicians. 
At its most essential level, mathematics is the study 
of patterns. Curricular reforms of the past 20-30 years 
have shown us that appropriate mathematical experi-
ences for young children include environments in which 
they can experiment with pattern creation. Conse-
quently, blocks of all types (such as pattern blocks, 
Cuisenaire rods, and attribute blocks) have established 
permanent homes in many primary classrooms. 
The study of patterns necessitates, to varying de-
grees, facility with abstraction. A first step in develop-
ing this metacognitive ability is to make representa-
tions of patterns created with manipulative objects in 
other media, such as drawing a Cuisenaire rod con-
struction with crayons on paper. The fine-motor limita-
tions of many young children may impede this process 
or make it distasteful to them. Use of a simple, exten-
sible Logo microworld can ease these fine-motor re-
strictions while providing a naturally motivating envi-
ronment for semi-abstract pattern exploration. 
Building Blocks 
Logo Writer's shape-definingfeaturesmakeit simple 
to create a set of blocks that can be moved around the 
screen and positioned according to users' preferences. 
These 10 pieces, modeled on intelligence test blocks, 
were defined as turtle shapes 1 through 10. The open 
square is the temporary shape for the turtle before it 
dons the coats of N, 0, Q R, V, W, X, Y, or Z. 
D 
H 0 Q R U W X V 
............................ 
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Telling the turtle to change its shape (SETSH shape 
number) so that it looks like a block in the set is a simple 
matter. Procedures titled with block letter names func-
tion quite straightforwardly as top-level tools. 
TO N 
SETSH 1 
END 
TO 0 
SETSH 2 
END 
TO Q 
SETSH 3 
END 
TO R 
SETSH 4 
END 
TO V 
SETSH 5 
END 
TO W 
SETSH 6 
END 
TO X 
SETSH 7 
END 
TO Y 
SETSH 8 
END 
TO Z 
SETSH 9 
END 
Whenever the user types the letter of the block 
shape that s/he wants to move and presses the Return 
key, the turtle obligingly assumes the selected block 
shape. 
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Typing Q gives: 
H 0 Q R V W X V 
~~ .................. ... 
Block Locomotion 
Since the block is really the turtle, it can be moved 
to the desired location with standard turtle graphics 
commands(i.e.,PUFORWARD20LEFT90FORWARD 
70 PD) or Logo Writer's turtle move keys. 
H 0 Q R V 
~ ............ 
W X V 
........... 
An image of the block can be left in any location 
with a "place tool," which makes use of the STAMP 
command: 
TO P 
PD 
STAMP 
END 
When a block is at a location in which the user 
would like it to stay, s/he simply types P and presses 
the Return key. The turtle can then take on a different 
block shape so that the user can continue creating the 
pattern. 
Block Impressions 
Many different types of patterns can be created 
with tools such as these. 
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As you can see, patterns at very different levels of 
complexity can be represented graphically. The block 
micro world can also be used to create pictures of recog-
nizable forms, such as this one: 
H W X V 
.............. 
z 
.. 
Completed patterns and pictures can be saved and 
recalled with prompted SAVE and SEE tools. 
TO SAVE 
cc 
TYPE [NAME?] 
SAVEPIC WORD "" FIRST READLISTCC 
END 
TO SEE 
cc 
TYPE 
TYPE [PICTURE?] 
LOADPIC WORD "" FIRST READLISTCC 
END 
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Block Assistance 
Note that the screen always displays a set of la-
belled blocks for the user's reference. In thisrnicroworld, 
they are stored in the picture file BLOCKS, called in the 
procedure, BEGIN, which can be invoked each time a 
new pattern is begun. 
TO STARTUP 
cc 
CG 
HT 
LOADPIC "BLOCKS 
SETSH 10 
PU 
HOME 
PD 
ST 
END 
A HELP screen for teachers and older children is 
displayed each time the BLOCK. ORA W page is se-
lected from the Contents Page. 
-TTo begin, t~pe BEGIN and pres$ RETURN. 
- o ~hange the block's shape, t~pe the letter ~boye the shape you want and ~ress RETURN. 
-kTo ~ove the block, hold down the APPLE Te~ fnd P~ess the 9, then ~~e arrows. 
- o ~c he lock. pr ss the ke ~arted ~S • t~en t~pe ~ & press ~ETURN. 
-To cle~r the sc~een. t~pe CG and press 
fhe key Marked RETURN. - o save a picture. type SAVE. - o see a picture, typ~ SEE. 
-To see these instru0t1ons. type HELPi N 0 Q R W X Y 
..... ~,... ................ ~ ~ 
This image is also accessible with a HELP com-
mand: 
-To begin. type B. 
-To Move blo~ks. use the arrow keys. To place a block, t~pe P. 
-To save a picture, type S. 
-To see a picture. type C. 
-To erase the screen. type E. 
-To see these instructions. type H. 
H 0 Q .R. V W X Y Z 
..... ~ ..................... ~ ~ 
TO HELP 
CG 
HT 
LOADPIC "HELP 
END 
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And, voila! An educational, extensible, amendable 
pattern playground in just 14 simple Logo Writer proce-
dures, with which young children can create, save, 
recall, print, and share block patterns. Mr. Hardy 
would be pleased. 
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